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ABSTRACT 


Aspects of population dynamics of Ferruginous Hawks (Buteo regalis), Prairie Falcons (Falco 
mexicanus), and Golden Eagles (Aquila chrysaetos) have been monitored in the Primary 
Study Area (PSA) of the Kevin Rim Raptor Study Area (KRRSA) in northern Toole County, 
Montana, since 1988. The KRRSA was expanded in 1997 to include additional portions of 
tablelands (Flats) to the east. Survey efforts in 2000 were conducted during two phases 
consistent with local raptor nesting phenology but at much less intensive level than 1988 - 
1997 to minimize the potential for researcher related disturbance. Seventeen Ferruginous 
Hawk, 210 Prairie Falcon, and 2 Golden Eagle breeding areas were successful. Mean 
Ferruginous Hawk brood size was not different on private land and public land (P = 0.56). 
Number of successful Ferruginous Hawk nests in the PSA declined from 1988 to 1999 (P = 
0.002), but with the addition of 2000 data, regression was no longer significant, suggesting a 
stabilizing trend. Ferruginous Hawk banding was again limited to the Flats where 21 
nestlings in 5 nests were banded with USGS lock-on bands. No falcons or eagles were 
banded. Frequency of 0.03 lagomorphs/km were counted on one survey, fewer than 1999. 
Evidence of human activity within KRRSA has increased dramatically since 1988. General 
decline in Ferruginous Hawk nesting success over the past decade but relative stability of 
falcon and eagle success suggests depressors were other than prey related. 
Recommendations include a plea for development of an integrated Kevin Rim Raptor 
Management Plan directed primarily toward management of access and wreckcreational 


activity. 
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INTRODUCTION 


The Kevin Rim escarpment in northern Toole County, Montana, provides nesting habitat 


for a variety of raptors (Dubois 1988). The Bureau of Land Management (BLM) designated 


the Kevin Rim a “Key Raptor Area” and an “Area of Critical Environmental Concern” (Williams 


and Campbell 1988) to provide added habitat protection for raptors, especially sensitive 


and/or declining species. Ferruginous Hawks (Buteo regalis), Prairie Falcons (Falco 


mexicanus), and Golden Eagles (Aquila chrysaetos) are designated “Species of Special 


Concern” in Montana (Flath 1991) and are considered key species for investigation of aspects 


of population dynamics in KRRSA. 


Initial monitoring and nestling raptor banding efforts in the vicinity of the Kevin Rim 


escarpment began in 1988 and several intensive studies since have focused on raptor 


productivity, land use impacts, and aspects of population dynamics (Dubois 1988, Harmata 


1991, VanHorn 1993, Zelenak 1996, Harmata and Zelenak 1996). Number of successful 


Ferruginous Hawk nests in the primary study area of KRRSA declined significantly between 


1988 and 1997 (R* = 0.84, P < 0.002, Harmata et al. 1999). Due to suspected negative 
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impacts on Ferruginous Hawk productivity, banding in the primary study area was suspended 
from 1999 and more effort directed at banding in Ferruginous Hawk nests on the Flats where 
banding had not previously been accomplished. Additionally, intensity of occupancy surveys 
were reduced in 2000 due to suspected negative effects on Ferruginous Hawk nest success. 
Colorbanding prairie falcon and ferruginous hawk nestlings began in 1995. However, due to 
the lack of subsequent observations of colorbands, colorbanding was also suspended in 2000. 
This report includes results of 2000 breeding surveys for key species as well as assessment 
of long-term occupancy rates and population trends Ay ere§ Ferruginous Hawks 
nesting in the vicinity of the Kevin Rim. 
STUDY AREA 

The Kevin Rim Raptor Study Area (KRRSA) is located approximately 32% km north to 
northwest of the town of Shelby, Toole County, Montana (Fig. 1). The KRRSA includes a 
Primary Study Area (PSA) that has been surveyed annually since 1988, Rattlesnake Coulee, 
and immediately adjacent table lands (Flats) to the north and east of PSA (Fig. 1). Prior to 


1997, coverage of the Flats was cursory but increased in 1997 through 1999. In 1999, the 
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Flats were divided into NE and SE sections (Fig. 1). Rattlesnake Coulee was surveyed 


intermittently depending on time and funds, but not in all years. Buckley Coulee (north of 


Rattlesnake Coulee) was surveyed in 1990, 1994, and 1999. Buckley Coulee is currently not 


considered part of KRRSA proper but results of surveys there have been included for regional 


perspective. 








2000 OBJECTIVES 


A. Determine location and productivity of breeding areas of 3 key raptor species 


nesting in the Primary Study Area and Rattlesnake Coulee of KRRSA, 


B. Band Ferruginous Hawk nestlings with USGS bands in the Flats only. 


METHODS 


Survey efforts were conducted in previous years during 3 phases consistent with local 


raptor nesting phenology: early incubation phase (mid-Apr.), early nestling phase (early June), 


and late nestling phase (late June-July). During each phase, ~1 wk was spent surveying 


KRRSA and recording status of breeding areas of key species. The Flats and Buckley Coulee 


normally were not surveyed until the late-nestling period. All known nests were checked and 


an effort was made to search for new nests. Information gathered included: occupancy, 


activity, productivity, nest success, cause of failures, plumage of adults, and plumage of 
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nestlings. Reproductive parameters used (e.g., occupied, active, breeding area) are consistent 


with definitions in MBEWG (1994). 


In order to test effects of observer activity on Ferruginous Hawk nest success, 


occupancy /activity surveys (normally conducted in April) were less intense in 2000, i.e., 


observers did not approach Ferruginous Hawk nests closer than 1 km to determine presence 


of adults. Productivity surveys were conducted during the late nestling phase but the 


observer approached nests usually no closer 1 km. Such surveys permitted adequate viewing 


of nests from distances that eliminated any observer effects. Nestlings of advanced age 


(>2/3 growth) were considered to have fledged. 


Long-term productivity of Ferruginous Hawks was evaluated by comparing number of 


successful nests in PSA over the 12 years. Data for analysis were compiled from (Dubois 


1988), Harmata (1991, 1997, 1998, 1999), VanHorn (1993), Zelenak (1995), and 2000 


results. Additionally, breeding areas that have had melanistic breeders in multiple years may 


provide insight into nest site fidelity and re-occupancy rates so locations of dark-phase birds 


were recorded. 





Banding activities were suspended within the PSA and Rattlesnake Coulee in 1999 in 


an attempt to assess whether banding activities over the past 8+ years were associated with 


declining nest success (Harmata 1998). However, in areas outside of the PSA (e.g., Buckley 


Coulee, Flats), banding continued. 


One headlight survey for lagomorphs were conducted on 12 May to evaluate prey 


availability in the vicinity of the PSA. Methods and routes were similar to those used by 


Harmata (1991), VanHorn (1993), and Zelenak (1996) to maintain consistency. 


RESULTS 


Nest Success and Productivity 


Ferruginous Hawks 


Seventeen Ferruginous Hawk nests were successful in KRRSA in 2000 producing a 


minimum of 53 young (Table 1, Appendix Table 4). Number of young produced in PSA and 


Rattlesnake Coulee was probably higher than recorded because some nestlings most likely 


were missed due to observation distance chosen to minimize observer disturbance. Production 


in the Flats was actual because nests were entered to band nestlings. There was a 


noticeable absence of hawks along the North Rim, Badlands, and southern Rattlesnake Coulee 


(Fig. 2). Where as many as seven pairs of hawks nested in the past, none were present in 


2000. Not even single adults were seen either in early May or late June. No difference was 


detected between brood sizes on public and private land (Mann-Whitney U = 29.00, P = 





O56): 
Table 1. Reproductive performance of Ferruginous Hawks in the 
Kevin Rim Raptor Study Area, 2000. 
Successful Young Produced 
: Breeding 
Yy Nesting Area Total’ Per Successful 
| Areas 
Primary Study Area 10 Beg >2.90 
Rattlesnake Coulee 2 >6 >3.00 
Flats 5 ee, 3.80 


'Minimum Production- some nestlings could have been missed. 
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Figure 2. Distribution and productivity of successful Ferruginous Hawk nests in the Primary Study Area 
and Rattlesnake Coulee, Kevin Rim Raptor Study Area, 2000. >= indicates minimum productivity. 


Prairie Falcons and Golden Eagles 





@ 10 


A minimum of 25 Prairie Falcons and 4 Golden Eagles were produced in PSA and 
Rattlesnake Coulee in 2000 (Table 3, Appendix Table 5). Prairie Falcon productivity 
recorded was minimum because some falcons had fledged prior to the production survey. 
Adult falcons were observed in five breeding areas but no nestling or fledgling falcons were 


seen nor were actual eyrie locations determined (Fig. 4). 


Table 2. Prairie Falcon and Golden Eagle reproductive performance in the Kevin Rim 


Raptor Study Area, 2000. 
' : Successful Young 


Species Nesting Area Breeding per Successful 
Areas Boxee: Breeding Area 
Prairie Falcon Primary Study Area ih 216 2eeg 
Rattlesnake Coulee ZS 29 23.00 
Total >10 Pal, 22,99 
Golden Eagle Primary Study Area 1 fe 2.0 
Rattlesnake Coulee 1 2 ou 
Buckley Coulee 1 2] 21.0 
Total 3 2S IO 
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Falcons 


&& Productive (# young) A Productive (## young) 


Falcon present, 
unknown production 


Sunburst 


Wrelnitaka 
| a eee 
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Figure 3. Distribution and productivity of successful Prairie Falcons and Golden Eagles in Primary 


Study Area and Rattlesnake Coulee, Kevin Rim Raptor Study Area, 2000. 








13 


Long-term Productivity of Ferruginous Hawks 


Number of successful nests in the PSA declined significantly up to 1999 (Harmata et 


al. 1999). However, with addition of 2000 results, correlation of number of successful nests 


with advancing year was no longer significant ® = -0.57, P = 0.070) and trend may be 


stabilizing along with total young produced (Fig. 3). Although number of successful nests in 


the Flats declined by 37.5% in 2000, the reduction was not statistically different from 1999 


(expected) (y,° = 1.125, P = 0.289). Decline in successful nests was a function of natural 


habitat changes for two of three nests (fallen tree, insect damage) successful the previous 


year, and not necessarily influenced by banding activity. 





Figure 4. Trend in number of successful Ferruginous Hawk nests and number of young produced in 


the Primary Study Area, Kevin Rim Raptor Study Area, 1988-2000. 
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Banding 


In 2000, 21 Ferruginous Hawk nestlings were banded with USGS bands. Banding was 


limited to 6 Ferruginous Hawk nests in the Flats. No Prairie Falcons or Golden Eagles were 


banded in 2000. 


Prey Availability 


Only one white-tailed jackrabbit (Lepus californicus) was observed along 38.7 km 


(0.03 lagomorphs/km) of secondary roads during the lagomorph headlight survey on 12 May. 


No jackrabbit and only two desert cottontail (Sy/vilagus audubonii) road-kills were seen within 


10 km of KRRSA. However, 4 jackrabbits were observed in KRRSA in daylight coincident 


with productivity surveys on 27, 28, 29 June. Richardson’s ground squirrels (Spermophilus 





richardsonii) appeared subjectively more abundant in 2000 than 1999. However, extremely 


dry conditions and lack of grass may have just facilitated detectability. 


Human Activity on and near the Kevin Rim 


Evidence of human activity within the study area has increased dramatically since 1988. 


Truck and ATV tracks again were prevalent throughout the grasslands on top of the Rim in 








v” : 


2000. Some were most likely from local ranchers but many others appeared to be without 
function or direction and more representative of wreckcreation. At least two groups of people 
(one was birders from California!) violated the closure for nesting raptors prior to 15 May (B. 
Gillespie, pers. comm.). Verbiage on closure signs was confusing and was appeared to 
actually draw people to the rim. At the recommendation of the local landowner and leasee, 


all 3 BLM signs were removed by 29 June 2000. 





a 
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DISCUSSION 


Key Raptor Breeding Area Occupancy and Success 


Cessation of Ferruginous Hawk nestling banding in the PSA, coincident initiation of 


banding in the Flats (where few young have been banded previously), reduced intensity and 


invasivenes of occupancy and productivity surveys, in concert with continued productivity 


monitoring throughout KRRSA, may help determine the impact of nestling banding on 


Ferruginous Hawk occupancy of breeding areas and reproduction. Lagomorph populations 


have declined dramatically in the Kevin area over the past several decades, according to a 


local rancher (M. Simms; pers. comm). Dubois (1988) described jackrabbits as abundant in 


the Kevin Rim area during 1988, whereas a paucity of rabbits was noted from 1995-1998 


(Harmata 1998). Headlight-surveys conducted in the PSA since 1990 showed the frequency 


has declined steadily from 0.56/km in 1990, to 0.19/km and 0.09/km in 1991 and 1992, 


respectively (VanHorn 1993), to 0.06/km in 1994 (Zelenak 1996). A slight increase (0.12) 


was evident in 1999 but a further decline evident in 2000 (0.03). Jackrabbits and desert 


cottontails were as obvious during daytime field work in 2000 as 1999. Number of road-killed 
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cottontails on area highways appeared similar both years but jackrabbits fewer. Additionally, 


ground squirrels subjectively were abundant in 1999 and 2000. Future monitoring should 


include lagomorph and spermophile populations to help confirm the prey/productivity 


relationship. 


Decline of successful Ferruginous Hawk breeding nests in PSA was reversed by one in 


2000 but breeding success farther east in the Flats declined by three. Continued absence of 


successful hawks and falcons on the North Rim, Badlands, and southern Rattlesnake Coulee 


is troubling and we are at loss for possible explanations. Depressing factors are either very 


subtle or exerted at a time raptor observers are absent. 


If low and declining nest success is real, existing levels may not provide enough 


production to offset mortality during migration or in wintering areas (Schmutz and Fyfe 1987), 


thus reducing number of recruits available to fill vacant breeding areas, resulting in a cascade 


effect. However, 2 consecutive years of increased nest success suggests a possible upswing 


productivity. A decade of declining productivity may thus have been a component of a normal, 


@ 
y/ 
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long-term cyclic pattern. Thus the value of long-term monitoring of Ferruginous Hawk 


populations. 


Prairie Falcon and Golden Eagle productivity has remained remarkably stable over the 


12 years of monitoring. Because all three key species rely on similar prey (lagomorphs & 


ground squirrels), the decline in Ferruginous Hawk success truly may be a manifestation of 


human disturbance, either recreational or research. 


MANAGEMENT RECOMMENDATIONS 


The most significant depressor of raptor populations in KRRSA was thought to be 


weather, which obviously cannot be managed. However, human activity on the Rim is still 


increasing, has become excessive, and may surpass weather as a population depressor. It is 


time to formulate a Kevin Rim Raptor Management Plan, aimed specifically at reducing human 


impacts on nesting raptors, and strengthened by a commitment to enforce restrictions. 


Specific aspects of the Plan should include: 


1. Installation of a combination lock on gate at southwest corner of PSA to control access to 


entire South Rim area between mid-March and July. 








@ ‘ 


2. Prohibit vehicles, especially ATVs ( except of leasees) from PSA. Failing that, fence 
along top of rim to exclude vehicular access to within 100 meters of the edge of rim, 
especially the South Rim. 

3. Install signs to better protect the most productive sections of the Rim but low enough on 
the access road so not to divulge the actual cliff sections. 

4. Word signs on access road conveying actual intent of closures and penalties (biological & 
legal) for violations. 

| ® 5. Purchase more land, encourage conservation easements (e.g., Butch Gillespie, Simms 
Ranches) etc., to better control the land for long-term protection of nesting and 
foraging habitat below the rim, Rattlesnake and Buckley Coulees. 

6. Discourage conversion of land no longer in oil production to agriculture. 

7. Continue ongoing research to monitor all major breeding parameters, including occupancy, 


productivity, nest success, nestling mortality, and recruitment. 


e 
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8. Identify pairs of Ferruginous Hawks with low history of success and evaluate for 


improvement with nest platforms or predator barriers, including some on the 


escarpment. 


9. Construct and place more nesting platforms for Ferruginous Hawks in areas of no 


historical occupancy. 


10. Dust affected Prairie Falcon, Ferruginous Hawk, and Golden Eagle eyries with Sevin™ to 


control Ornithodorus aquilae (avian tick). 


Stake holders with interests in preserving the ecological integrity of the Kevin Rim area that 


may assist in/contribute to development of Kevin Rim Raptor Management Plan should 


include: 

Butch & Doreen Gillespie, Revolution Local Oil Producers 

Ranch, Montana State University 
Margaret & Allen Simmes, Simmes Ranch, Montana Fish, Wildlife & Parks 
Flesch Ranch, Hilside Colony 

Montana Dept. of State Lands, Mayor of Kevin 


BLM Cultural Resources Division 
BLM Oil & Gas Division 
BLM Wildlife Division 


BLM Enforcement Division 
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Appendix Table 3. Codes and locations of breeding areas, plumage descriptions (N = normal phase, M = 
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melanistic), and productivity of Ferruginous Hawks, Kevin Rim Raptor Study Area, 2000. 


Nest 


# 


il 


he 


F3 


F3A 


F4 


re 


F5A 


F6 


F7 


F8 


=) 


F10° 


Fl 


Ft 


Nesting 
District 


Int. V 


inte Vv 


Int. V 


int! V 


S. Rim 


S. Rim 


S. Rim 


S. Rim 


S. Rim 


S. Rim 


S. Rim 


N. Rim 


N. Rim 


Rattl. C. 


UTM 
Easting Northing 
42090 540610 

0 @) 
42239 540587 
fe) 5 
42206 540547 
) 5 
42236 540470 
) fe) 
42162 540364 
0 0 
42216 540329 
fe) ) 
42337 540346 
5 fe) 
42455 540504 
fe) 0 
42634 540790 
0 0 
42682 540898 
5 0 
42742 541020 
0 O 
42513 5411950 

fe) 
42475 541342 
0 5 
42491 5416180 


Land 


Ownership 


MT State 


MT State 


MT State 


Private 


Private 


Private 


BLM 


BLM 


BLM 


MT State 


BLM 


Private 


BLM 


Private 


Adult 
Nestlings 
Plumag 
4 wks 

e 
N ee 
N >4 
N Ze 
? >2 
N 3 downy 
N >4 
ie 4 
M 3 
N >3 


Nestling 


Color 


2N 


4N 


2N 


2N 


4N 


4N 


3N 


3N 


Name 


W Pinnacle 


Int. Valley N 


Int. Valley M 


Int. Valley S 


W Rim 


Falcon 


Squeezed 


Look Over 


Eagle Blind 


TP Rings 


Dark Dad 


Fossil Find 


Big Valley 
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Davis Place 





FAs 
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FAQ 


F2O0 


rel 


ec 


Be 


F24 


F25 


F26 


tate 


F28 


era, 


Rattl. C. 


Rattl. C. 


Rattl. C. 


Rattl. C. 


Badland 


Ss 


Badland 


cS) 


Badland 


Ss 


Badland 


Ss 


N. Flats 


N. Flats 


SE Flats 


SE Flats 


SE Flats 


SE Flats 


SE Flats 


SE Flats 


Buckl. C. 


@) 


42520 
O 


42606 
O 


42544 
0 


42410 


fe) 


42859 


43006 


43039 


43043 


43106 


42981 


43690 


44055 


43410 


43582 


44313 


45423 


O 


not 


541680 
O 


5417010 


541757 
5 


541827 
5 


541204 
O 


541288 
O 


5410010 


541003 
Oh 
541545 
es 


5417180 


Boos 
O 
540094 
at 
539541 
5f 
539547 
4i 
540006 
gf 
540258 
7 


checked 


Private 


Private 


Private 


Private 


Private 


BLM 


MT State 


Private 


Private 


Private 


Private 


Private 


Private 


Private 


Private 


Private 


Private 


Failed 


tree 


Failed 


Failed 


>2 2N 
4 4N 
2 2N 
4 4N 

gone 
4 4N 
3 3N 
3 3N 
5 4L 





Nobody Home 


Ground 


Cartridge 


Bull Pasture 


Broken Cliff 


Mud Bank 


W Platform 


E Platform 


Stock Pond 


Simmes Pond 


Kevin Exit 


Oil Tank 


W I-15 W 


Wile15°E 


Ferdig Rd. 


9 mi Coulee 





F30  ~Buckl. C. 
F31 Buckl. C. 
mty Buckl. C. 
E33 Buckl. C. 
*Nest gone. 
Platform 


not checked 


not checked 


not checked 


not checked 


Private 
Private 
Private 


Private 


“GPS coordinate is 430276-5410269 & wrong on map. 
°GPS coordinate is 431383-5410263 & wrong on map. 
°GPS coordinate is 430765-5415638 & wrong on map. 


‘GPS coordinate. 





Appendix Table 4. Location and productivity (nestlings >4 wks 


old) for Prairie Falcon (prefix P) and Golden Eagle (prefix G) 


breeding areas located within the Kevin Rim Raptor Study Area, 


2000. 


Breedin 


g 
Area # 


FA 


P2 


Eo 


P4 


P4A 


P5A 


eae! 


P6 


Pz 


P8 


Nesting 
District 


S. Rim 


S. Rim 


S. Rim 


S. Rim 


S. Rim 


S. Rim 


S. Rim 


S. Rim 


S. Rim 


N. Rim 


Eastin 


g 


42208 


42222 


42295 


42351 


42415 


42471 


42657 


42746 


42704 


42469 


UTM 


Northing 


540349 
O 


540322 
O 


540337 
2) 


540354 
0? 
540480 
O 


540647 
> 


540822 
5 


540930 
O 


540975 
O 


5412780 


Land 


Ownership 


Private 


Private 


BLM 


Private 


BLM 


BLM 


BLM 


MT State 


MT State 


BLM 


Productivity 





er) 


P9A 


P10 


P10A 


Pil 


Pic 


P13 


Gl 


G2 


G3 


G4 


Rattl. C. 


Rattl. C. 


Rattl. C. 


Rattl. C. 


Rattl. C. 


Rattl. C. 


Rattl. C. 


S. Rim 


N. Rim 


Rattl. C. 


Buckl. 
G 


42540 


42436 


42521 


42511 


42359 


42469 


42275 


42382 


42648 


O 


42450 
O 


5413800 


d 


5415660 


5416280 


5416880 


5418025 


5417450 


5417250 


e 


540429 
O 


540967 
5 


5417460 


*General location, eyrie within 100 m. 


’May be farther SW along cliff. 


“One adult present. 


¢Several possible locations in NE % of SE % of Sect. 17. 


“Adult pair present, eyrie not found. 


BLM 


Private 


Private 


Private 


Private 


Private 


Private 


BLM 


MT State 


Private 


‘Only one adult seen on 3 trips, may be another nest. 


Inactive’ 





